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(57) ABSTRACT 
The invention relates to a cleaning apparatus, in particular to 
a portable hand cleaner, having a plurality of cleaning mem 
bers which are in particular of brush type and which are 
arranged at a common carrier and can be set into rotation by 
means of a fluid, in particular water, Supplied to the cleaning 
apparatus. 
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1. 

CLEANINGAPPARATUS 

RELATED APPLICATION 

This application claims priority of German Patent Appli 
cation No. DE 10 2007 003 434.4 filed January 23, 2007. 
The present invention relates to a cleaning or treatment 

apparatus, in particular a portable hand cleaner, having a 
plurality of cleaning or treatment members, in particular of a 
brush type, which are arranged at a common carrier or having 
at least one brush-like cleaning member which is arranged at 
a carrier. 

Such apparatus are generally known, e.g. from DE 10 2004 
O34819 B3. 

It is the object of the invention to further develop an appa 
ratus of the initially named kind such that it can be handled 
easily and used in a versatile manner. 
A cleaning fluid can simultaneously be used as a rotation 

device for the cleaning members through the invention. 
The kinetic energy of the supplied fluid is preferably used 

to act on a drive device, i.e. it is not necessary to use the recoil 
principle. The rotary drive of the cleaning members is in 
particular based on the impeller or turbine principle, i.e. the 
kinetic energy of the supplied fluid is utilized in that the fluid 
cooperates with a correspondingly designed drive device, in 
particular an impeller or a turbine wheel, and sets it into 
rotation. 

It is of advantage in this connection that the drive can be 
coupled with differently designed cleaning parts, e.g. brush 
parts, independently of the design of the cleaning members 
and e.g. in particular within the framework of a modular 
construction of the cleaning apparatus in order to realized 
different applications. 
A special feature of the invention is in particular the pos 

sible modular structure of the cleaning members. Each clean 
ing member preferably includes a cleaning part, which is in 
particular designed as a brush part and which rotates relative 
to the carrier of the cleaning apparatus during operation, and 
a drive compartment with which the cleaning part is coupled, 
in particular in a replaceable manner, via which the module 
can be attached to the carrier and which in particular serves to 
communicate with one or more fluid Supply devices to con 
vert the ingoing fluid into the desired rotary movement of the 
cleaning part. The drive part of each module in particular 
includes an impeller or turbine wheel which is acted on by the 
fluid entering into the module or into the drive part in order to 
be set into rotation in this manner and thus to set the cleaning 
part or the brush part into rotation. 
A plurality of modules can be attached to a common carrier 

in accordance with an aspect of the invention. The number of 
modules is generally not limited in this connection. Restric 
tions can at best be given by the design of the carrier or of the 
fluid supply devices. The carrier or the fluid supply devices 
can in particular be made such that modules can only be 
Supplied with fluid at a specific number of connection points. 
One and the same module can preferably be used both 

together with further modules in a cleaning apparatus in 
which a plurality of cleaning members are provided and on its 
own, i.e. as the only module of a cleaning apparatus. The 
mode of operation of the modules is therefore in each case 
independent of whether additional modules are provided at 
the respective cleaning apparatus or not. 

The modules can in each case in particular be designed 
Such that they can be used in a pivotable manner, i.e. can be 
coupled to the carrier or to the fluid supply device in two 
different orientations. Different directions of rotation of the 
cleaning part with respect to the carrier can be achieved 
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2 
simply in this manner in that the module is coupled to the 
carrier or to the fluid supply device either in the one or the 
other orientation. A different direction of the action of an 
impeller or turbine wheel of the module provided in the drive 
device then in particular results in dependence on the orien 
tation. When a plurality of modules are used, it is furthermore 
possible to couplea module to the carrier or to the fluid supply 
device in a first orientation and a further module in a second 
orientation. Two simultaneously operated modules can be 
operated in opposite senses in this manner, whereby torques 
arising during the use at least party cancel one another and a 
“migration effect of the cleaning apparatus during use is 
largely avoided. 

Possible further developments of the invention are set forth 
in the dependent claims, in the description and in the drawing. 
The invention will be described in the following by way of 

example with reference to the drawing: 
There are shown: 
FIG. 1 a perspective view of an embodiment of a cleaning 

apparatus in accordance with the invention; 
FIG. 2 another perspective view of the cleaning apparatus 

of FIG. 1; 
FIG.3 a drive device of the cleaning apparatus of FIG. 1; 
FIG. 4 a possible embodiment for a drive device in accor 

dance with the invention provided with a transmission; 
FIG. 5 two views of a further embodiment of a cleaning 

apparatus in accordance with the invention; and 
FIGS. 6 to 11 further possible aspects of a cleaning appa 

ratus in accordance with the invention. 
The cleaning apparatus shown in FIGS. 1-3 is a slat cleaner 

or Venetian blind cleaner having four cleaning members in the 
form of brushes 11 which are arranged spaced apart from one 
another in a row along a common elongated carrier 13. The 
carrier 13 is in particular a sheet metal section. 
A handle 15 comprising two half-shells and in particular 

made of plastic is connected to the carrier 13. The cleaning 
apparatus is designed Such that it can be held in one hand and 
operated by one person during operation. An actuation device 
17 in the form of a trigger lever is provided at the handle 15 
and the fluid supply to the brushes 11 described in the follow 
ing can be released and interrupted using said trigger lever. 
The supply of the fluid, in particular water, takes place via 

a fluid inlet 19 which is arranged in the lower handle region 
and to which a fluid line made, for example, as a tube, can be 
connected. 
The fluid flows via a distributor device 21 into one of two 

distributor lines 23 which extend parallel to one another along 
the carrier 13 and thus at both sides along the row of cleaning 
brushes 11. The user can supply the fluid either to the one or 
to the other distributor line 23 by switching over at the dis 
tributor device 21. The cleaning brushes 11 can hereby be 
operated selectively in the one or the other direction of rota 
tion, which will be looked at in detail in the following. The 
distributor lines 23 are closed in a fluid tight manner at their 
free ends remote from the distributor device 21. 
The switching over at the distributor device 21 takes place, 

for example, in that a movably supported slider is provided 
which can be displaced via switchover buttons 25 arranged at 
both sides and shown without seal in FIGS. 1 and 2. The 
position of the slider then determines the direction of rotation 
of the brushes 11. 
As can in particular be seen from FIG. 3, which shows a 

section perpendicular to the axes of rotation of the cleaning 
brushes 11 and along the central axes of the distributor lines 
23, each cleaning member 11 includes a housing-like carriage 
27 which is open to the front and has a sleeve-like section 29 
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at mutually opposite sides with which the carriage 27 is 
pushed over the respective distributor line 23. 
An inner sleeve 31 acting as a pressure cartridge is 

arranged inside each sleeve-like section 29. The pressure 
cartridges 31 are each designed such that, together with the 
outer wall of the respective distributor line 23, they bound a 
pressure space 33 which is outwardly sealed in each case by 
an O ring 35 at the ends of the pressure cartridges 31. Both an 
inlet opening 37 formed in the distributor line 23 and a drive 
opening 39 formed in the pressure cartridge communicate 
with the pressure space 33. 

The drive opening 39 is designed, arranged and aligned 
such that fluid flowing via the drive opening 39 from the 
pressure space 33 into the carriage housing in incident in the 
form of a pressure fluid jet onto a turbine wheel section or 
impeller section 41 of the respective cleaning member 11 and 
in this manner sets the cleaning member 11 into rotation 
which is rotatably supported at the carriage 27 for this pur 
pose. 

The rotatable support of the impeller section or turbine 
wheel section 41 can e.g. take place via a simple hubfaxle 
connection. Alternatively, ball bearings can be used, for 
example. It is furthermore possible to provide a transmission 
with which a step-up or step-down of the rotation of the 
impeller or turbine wheel 41 can be realized which corre 
sponds to the respective application demands. 
A cylindrical brush 43, which is elongated in the embodi 

ment shown here and is provided with cleaning bristles 45, is 
coupled to the impeller or turbine wheel 41. Alternatively, for 
example, disk-shaped plate brushes can be provided instead 
of these brushes 43. The cleaning apparatus can be realized in 
modular construction such that the cylindrical brushes 11 
shown can be replaced as required by the mentioned plate 
brushes or other cleaning members. The versatility of the 
apparatus is increased in a simple manner by Such a replace 
ment possibility. 
An advantage of the invention consequently consists of the 

drive of the cleaning members being independent of its 
embodiment. In particular a special embodiment of the clean 
ing members or brushes with respect to the cleaning effect is 
not a requirement for the fluid rotation drive since it takes 
place at the end of the axis of rotation of the cleaning mem 
bers 11 close to the carrier. 

It is also conceivable to provide an impeller section or 
turbine wheel section which always remains at the carriage 27 
and to design differently configured brush sections to be able 
to be coupled, for example, by plugging on, to the impeller or 
turbine wheel in order to be able to configure or equip the 
cleaning apparatus in accordance with the respective appli 
cation. 
A rotationally fixed coupling between replaceable brush 

parts and the impeller sections or turbine wheel sections 
rotatably supported at the carriage can be achieved, for 
example, by a Suitably designed crowning which ensures a 
taking along of the brush parts. 

It can in particular be seen from FIG. 3 that the modules, 
that is the respective carriages 27 Supporting the cleaning 
member 11, are adjustable along the distributor lines 23 in 
order to set different spacings between the cleaning brushes 
11 in this manner. When the cleaning apparatus is configured 
as a slator Venetian blind cleaner in accordance with FIGS. 1 
to 3, the brush spacing can hereby be adapted to the slat 
spacing. 
The vertical adjustment of the carriages 27 is in each case 

possible to the amount of the axial extent of the pressure space 
33 defined by the pressure cartridge 31, i.e. as long as the inlet 
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4 
openings 37 formed in the distributor lines 23 are in the region 
of the respective pressure space 33, the function of the clean 
ing members 11 is ensured. 
As can in particular be seen from FIG. 3 it is possible to 

switch between the directions of rotation of the cleaning 
brushes 11 by the provision of two distributor lines 23 
between which a switch can be made by means of the dis 
tributor device 21—as explained above. The two drive bores 
39 of each carriage 27 act on the impeller or turbine wheel 41 
in opposite senses of rotation. The Vanes of the impeller or 
turbine wheel 41 are made symmetrical in this respect so that 
the same conditions apply in both directions of rotation. 
The structure of the cleaning apparatus from an elongated 

carrier 13 with distributor lines 23 extending along the carrier 
13 generally enables a working length of any desired size and 
thus generally any desired number of cleaning members 11. 
The bore rows 47 provided in the carrier 13 can provide a 

grid for the positioning of the carriages 27 in the vertical 
adjustment. The grid of the bore rows 47 can be adapted to 
customary slat spacings of Venetian blinds. 

In an embodiment only set forth by way of example here, 
the hand cleaner in accordance with the invention is designed 
for an operating pressure of at least 50 bar, with speeds of 
approximately 1,500 rpm being achieved for the cleaning 
brushes 11. An operating pressure of up to 100 bar is equally 
easily conceivable. The speed can, for example, be halved by 
means of a transmission. 

Means, e.g. in the form of one or more ramps arranged in 
the lower region, can be provided in the carriage housings 
which are open to the front, said means promoting an outflow 
of the fluid from the housing and toward the points to be 
cleaned into the area of action of the brushes 11. 

FIG. 4 shows an example for a transmission 49 such as was 
already generally mentioned above in a sectioned side view. 
In the embodiment shown, it is a step-down transmission 
which halves the speed of the impeller 41 for the cleaning part 
or brush part 43 of the cleaning member 11. The turbine wheel 
41 is rotationally fixedly provided with two external rings 61, 
65. A single external ring, throughgoing in the axial direction, 
could also be provided instead of two external rings 61, 65. 
Furthermore, the two external rings 61, 65 or a single external 
ring could be made in one piece with the impeller 41. The 
external rings 61, 65 form the external part of a spherical 
bearing which moreover includes a cage 51 in which a plu 
rality of balls 53 are held such that all the balls 53 can only 
rotate together with the cage 51. 
Two internal rings 59, 63 form the inner part of the ball 

bearing. The two internal rings 59, 63 are rotationally fixedly 
arranged on a stationary shaft 55 serving as a bearing. At least 
the second internal ring 63 at the right in FIG. 4 is movable in 
the axial direction on the shaft 55. The second internal ring 63 
is biased in the direction of the first internal ring 59 by means 
of a spring 67. Since the balls 53 run in grooves formed on the 
inner sides of the rings 59, 61, 63, 65 facing one another, any 
possible play in the ball bearing is eliminated by this bias of 
the right hand internal ring 63. It is hereby ensured that during 
operation, when the impeller 41 is acted on by fluid and thus 
rotates around the shaft 55, the balls 53 held in the cage 51 roll 
off in a defined manner between the external rings and the 
internal rings. 
The defined rolling off of the balls 53 has the consequence 

that the above-described arrangement is active as a step-down 
transmission which halves the speed of the impeller 41 with 
respect to the cage 51 containing the rolling off balls 53. An 
intermediate piece 57 which is itself rotationally fixedly con 
nected to the brush part or cleaning part 43 is rotatably Sup 
ported at the drive part 27 around the bearing shaft 55 and is 
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rotationally fixedly connected to the cage 51. The result is 
thus achieved with this cleaning member 11 that the respec 
tive brush of the cleaning member 11 rotates half as fast as the 
impeller 41. 
A particular advantage of this transmission 49, in addition 5 

to the reliable operation, is the particularly simple design 
which can be realized with components available at a favor 
able price. Such a step-down transmission could alternatively 
be realized in the form of a transmission made up of gears, in 
particular of a planetary transmission. The components 10 
required for this purpose would, however, be associated with 
much higher costs. 
The left hand representation in FIG. 5 corresponds to the 

representation in FIG.3, with the module 27,43, however, not 
being shown together with the fluid supply lines. It is there- 15 
fore not the inlet openings formed in the fluid lines and 
opening into the respective pressure space 33 which can be 
seen, but only the drive openings 39 formed in the inner 
sleeves 31 forming the pressure cartridges. 

In particular the symmetrical design of the module consist- 20 
ing of the drive part 27 and the cleaning part 43 with respect 
to the arrangement of the fluid supply lines relative to the 
cleaning part 43 can be seen from the plan view shown in the 
right hand representation of FIG. 5 

FIG. 6 shows a possible embodiment of a cleaning appa- 25 
ratus in which only one module is used. When the apparatus 
is held at the handle 15 in accordance with its purpose, the 
axis of rotation of the brush part 43 extends in the vertical 
direction. This embodiment shows that the operation of the 
cleaning member 11 is generally independent of its orienta- 30 
tion in space. In addition, in particular the advantages of the 
modular construction in accordance with the invention are 
shown here: Independently of how the fluid supply lines 23 
extend in space, the cleaning module in accordance with the 
invention only has to be pushed onto the line 23 with the drive 35 
part 27 including the drive device to provide a rotation of the 
brush part 43. The free end of the supply line 23 is only 
rotatably supported in an upper arm of the apparatus. 

FIG. 7 shows a further embodiment in which two cleaning 
modules are present which project in opposite directions, 40 
with the axes of rotation of the cleaning parts 43 coinciding 
and extending in a horizontal direction with a holding of the 
apparatus at the handle 15 in accordance with its purpose, 
but unlike in FIG.1—not facing away from the user, but to 
the side in each case. The drive part 27 of each module is 45 
pushed onto a single fluid Supply line 23. 
A support wheel 69 is arranged between the two modules. 

The support wheel 69 is not driven and serves to roll off the 
apparatus on a surface to be cleaned. The strain on the user is 
hereby reduced. At the same time, a defined cleaning spacing 50 
is observed between the surface to be cleaned, on the one 
hand, and the axes of rotation of the cleaning parts 43, on the 
other hand. 
The embodiment of FIG. 8 is similar to the embodiment of 

FIG. 1 with respect to the orientation of the axes of rotation of 55 
the cleaning parts 43. So-called plate brushes are provided 
here instead of the cylindrical brushes. The two modules can 
be pushed onto two fluid supply lines 23 extending in parallel 
in accordance with the embodiment of FIG. 1 to change the 
sense of rotation of the cleaning parts 43 by actuation of a 60 
corresponding Switch-over device. This is, however, not com 
pulsory, i.e. it is also possible to provide only a single fluid 
supply line 23. Identically designed modules 27, 43 can be 
coupled to the fluid supply line 23 in an opposite orientation 
to rotate in the opposite sense during operation. 65 

The embodiment of FIG. 9 is similar to the embodiment of 
FIG. 8, but with work not taking place from the front—seen 

6 
from the user with the plate brushes, but to the side. The 
modules 27, 43 can be designed such that they can be adjusted 
relative to the fluid supply line 23 around its central axis to be 
able to set the working direction of the plate brushes as 
desired with respect to the orientation of the handle 15 of the 
apparatus. Alternatively, the modules 27, 43 and the appara 
tus can be made such that a specific relative orientation is 
required on the connection of the modules 27, 43 to the fluid 
Supply lines 23 to realize the shown operating orientation of 
the plate brushes 43. 

FIGS. 10 and 11 indicate that the use of a plurality of 
cleaning members, such as is shown in FIG. 8 and FIG. 9, is 
not absolutely necessary. The cleaning apparatus in accor 
dance with the invention can also have only a single cleaning 
member 11, with different working directions of the brush 
part being possible in dependence on the design of the clean 
ing member 11 or of the apparatus. 

REFERENCE NUMERAL LIST 

11 cleaning member, brush 
13 carrier 
15 handle 
17 actuation device 
19 fluid inlet 
21 distributor device 
23 distributor device, fluid supply device 
25 Switch-over button 
27 carriage, drive part 
29 sleeve-shaped section 
31 inner sleeve, pressure cartridge 
33 pressure space 
35 O ring 
37 inlet opening 
39 drive opening 
41 impeller section or turbine wheel section 
43 brush part, cleaning part 
45 cleaning bristles 
47 bore row 
49 transmission 
51 cage 
53 ball or roller element 
55 bearing 
57 intermediate piece 
59 first internal ring 
61 first external ring 
63 second internal ring 
65 second external ring 
67 biasing spring 
69 support wheel 
The invention claimed is: 
1. A cleaning apparatus, in particular a portable hand 

cleaner, having a plurality of cleaning members (11) which 
are of brush type and which are arranged at a common carrier 
(13) and can be set into rotation relative to the carrier (13) by 
means of a fluid Supplied to the cleaning apparatus, 

wherein a drive device (41) is provided which can be acted 
on by the supplied fluid to set the cleaning members (11) 
into rotation, 

wherein drive device (41) is provided for each cleaning 
member (11), 

wherein the rotation drive (41) of the cleaning members 
(11) includes an impeller, 

wherein cleaning members (11) are adjustable relative to 
one another, 

wherein the carrier (13) has a longitudinal extent and the 
cleaning members (11) are arranged distributed along 
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the carrier (13), with the cleaning members (11) being 
adjustable relative to one another in the longitudinal 
direction of the carrier (13) to set different spacings 
between adjacent cleaning members (11), 

wherein the cleaning members (11) each include a brush 
part (43) and said drive device (41) with the brush part 
(43) being coupled or being able to be coupled replace 
ably with the drive device (41), 

wherein said brush part (43) and drive device (41) are 
coaxially rotatable. 

2. A cleaning apparatus in accordance with claim 1, char 
acterized in that the cleaning members (11) are arranged in a 
OW. 

3. A cleaning apparatus in accordance with claim 1, char 
acterized in that the carrier (13) includes a fluid distributor 
(23) which has at least one common fluid inlet (19) for a 
plurality of cleaning members (11) and at least one fluid outlet 
(37) for each cleaning member (11). 

4. A cleaning apparatus in accordance with claim 1, char 
acterized in that the carrier (13) includes at least one fluid 
Supply pipe (23). 

5. A cleaning apparatus in accordance with claim 1, char 
acterized in that a switch-over device (25) is provided with 
which the direction of rotation of each cleaning member (11) 
can be varied. 

6. A cleaning apparatus in accordance with claim 1, char 
acterized in that each cleaning member (11) is coupled to two 
fluid supply devices (23) between which a switchover can be 
made and which are able to act on drive devices (41) of the 
cleaning members (11) with fluid in opposite senses of driv 
1ng. 

7. A cleaning apparatus in accordance with claim 1, char 
acterized in that drive devices (41) of the cleaning members 
(11) each include a transmission (49) with which the speed of 
an impeller or turbine wheel (41) acted on by fluid for the 
cleaning member (11) is varied. 

8. A cleaning apparatus in accordance with claim 7, char 
acterized in that the transmission (49) includes a ball bearing 
or a roller bearing (51, 53). 

9. A cleaning apparatus in accordance with claim 8, char 
acterized in that the ball bearing or roller bearing includes a 
cage (51) in which a plurality of ball elements or roller ele 
ments (53) are held which roll off between the impeller or 
turbine wheel (41) and a bearing (55) and take along the cage 
(51) in So doing, with the cleaning member (11) being rota 
tionally fixedly coupled to the cage (51). 

10. A cleaning apparatus in accordance with claim 1, char 
acterized in that the cleaning members (11) each include at 
least one pressure cartridge (31) which communicates with a 
fluid supply device (23) at the inlet side and with a drive 
device (41) of the cleaning member (11) at the output side, 
with the fluid communication being maintained within limits 
determined by the dimensions of the pressure cartridge (31) 
on an adjustment of the cleaning member (11) relative to the 
fluid supply device (23). 

11. A cleaning apparatus in accordance with claim 1, char 
acterized in that the cleaning apparatus is made as a Venetian 
blind cleaner. 

12. A cleaning apparatus, in particular a portable hand 
cleaner, having at least one brush-like cleaning member (11) 
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which is arranged at a carrier (13) and can be set into rotation 
by means of a fluid Supplied to the cleaning apparatus, with 
the cleaning member (11) including a drive device (41) which 
can be acted on by the Supplied fluid to set the cleaning 
member (11) into rotation, 

wherein the ball bearing or roller bearing includes a cage 
(51) in which a plurality of ball elements or roller ele 
ments (53) are held which roll off between the impeller 
or turbine wheel (41) and a bearing (55) and take along 
the cage (51) in So doing, with the cleaning member (11) 
being rotationally fixedly coupled to the cage (51). 

13. A cleaning apparatus in accordance with claim 12, 
characterized in that the drive device (41) of the cleaning 
member (11) is based on the impeller or turbine principle. 

14. A cleaning apparatus in accordance with claim 12, 
characterized in that the carrier (13) includes a fluid distribu 
tor (23) which has at least one common fluid inlet (19) for a 
plurality of cleaning members (11) and at least one fluid outlet 
(37) for each cleaning member (11). 

15. A cleaning apparatus in accordance with claim 12, 
characterized in that the carrier (13) includes at least one fluid 
Supply pipe (23). 

16. A cleaning apparatus in accordance with claim 12, 
characterized in that a switch-over device (25) is provided 
with which the direction of rotation of each cleaning member 
(11) can be varied. 

17. A cleaning apparatus in accordance with claim 12, 
characterized in that each cleaning member (11) is coupled to 
two fluid supply devices (23) between which a switchover can 
be made and which are able to act on drive devices (41) of the 
cleaning members (11) with fluid in opposite senses of driv 
1ng. 

18. A cleaning apparatus in accordance with claim 12, 
characterized in that the cleaning brushes (11) each include a 
brush part (43) and a drive device (41), which is of an impeller 
or turbine wheel part, with the brush part (43) being coupled 
or being able to be coupled replaceably with the drive device 
(41). 

19. A cleaning apparatus in accordance with claim 12, 
characterized in that drive devices (41) of the cleaning mem 
bers (11) each include a transmission (49) with which the 
speed of an impeller or turbine wheel (41) acted on by fluid 
for the cleaning member (11) is varied. 

20. A cleaning apparatus in accordance with claim 12, 
characterized in that the transmission (49) includes a ball 
bearing or a roller bearing (51, 53). 

21. A cleaning apparatus in accordance with claim 12, 
characterized in that the cleaning members (11) each include 
at least one pressure cartridge (31) which communicates with 
a fluid supply device (23) at the inlet side and with a drive 
device (41) of the cleaning member (11) at the output side, 
with the fluid communication being maintained within limits 
determined by the dimensions of the pressure cartridge (31) 
on an adjustment of the cleaning member (11) relative to the 
fluid supply device (23). 

22. A cleaning apparatus in accordance with claim 12, 
characterized in that the cleaning apparatus is made as a 
Venetian blind cleaner. 
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